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Dualities

Research: Medtronic Diabetes, Insulet, Beta Bionics
Consulting: Abbott Diabetes Care, Roche, Bigfoot, GWave



Multiple Metabolic Abnormalities Contribute to Hyperglycemia in
T2DM: GLP1 RA and Insulin Rx
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What is the evidence?

GLP1 RA
Updates

* GLP-1 RAs are now the first-
line injectable therapy for
type 2 diabetes

e GLP-1 RAs (and SGLT-2i’s) for
CV or renal benefit for people
with type 2 diabetes should
now be considered
independently of baseline or
target Alc




The Effect of GLP1-RAs on CV Death

Study Id

ELIXA
HARMONY
LEADER
SUSTAIN 6
REWIND
EXSCEL
PIONEER-6

Random effects model

Cardiovascular death

GLP-1 receptor

agonist

156/3034 (5%)
122/4731 (3%)
219/4668 (5%)
44/1648 (3%)
317/4949 (6%)
340/7356 (5%)
15/1591 (1%)

Heterogeneity: 17 = 8%, t° = 0.0011, p = 0.36

Placebo

158/3034 (5%)
130/4732 (3%)
278/4672 (6%)
46/1649 (3%)
346/4952 (7%)
383/7396 (5%)
30/1592 (2%)

Hazard Ratio

HR 95%-Cl Weight

0.98 [0.78;1.22] 12.7%
0.93 [0.73;1.19] 10.7%
0.78 [0.66;0.93] 19.9%
0.98 [0.65;1.48] 3.9%
0.91 [0.78;1.06] 24.8%
0.88 [0.76;1.02] 26.3%
0.49 [0.26;0.92] 1.7%

0.88 [0.79; 0.98] p=0.025
NNT: 170 [98 to 908]

GLP-1RAs: No effect on HF

Marsico P et al, European Heart Journal 2020; 41:3346-3358




GLP1 RAs Continue to Be Developed for Weight Loss,

With or Without Diabetes

A Body Weight Change from Baseline by Week, Observed In-Trial Data
D = = =
-2 - =
33 il = ) —— x x - i . ¥ Placebo
L
£ 6 =
[
E 10 -
&
& -124 e
§ -14- = :
= -164 L} 5 —a Semaglutide
—18 T T T T T T T T T T T
0 4 8 12 16 20 28 36 44 52 60 68
Weeks since Randomization
No. at Risk
Placebo 655 649 641 619 615 603 592 571 554 549 540 577
Semaglutide 1306 1290 1281 1262 1252 1248 1232 1228 1207 1203 1190 1212

-104

Bodyweight percentage change from baseline

-12

—& Semagiutide 2-4 mg (n=404)
—4— Semagiutide 1-0 mg (n=403)
—»— Placebo (n=403)

0

Number of patients

I
4 8 12 16 20 28 36 44 52
Time since random allocation (weeks)

Semagiutide2-4mg 404 395 397 390 388 392 286 383 381 1381
Semagiutide10mg 403 394 392 385383383 8 377 I3 370
Placebo 403 398 394 389387383 381 377 31 367

378
374
366

388
380
376

N Engl J Med 2021;384:989-1002
Lancet 2021;397:971-984




First line therapy is metformin and comprehensive lifestyle
management
*

| <

[ Consider Independently of Baseline A1C, Individualized A1C target, or Metformin Use* ]
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ASCVD=atherosclerotic cardiovascular disease, CKD=chronic kidney disease, GLP-1RA=glucagon-like peptide-
1 receptor agonist, SGLT28i=sodium-glucose cotransporter-2 inhibitor, AGl=alpha-glucosidase inhibitor,
SFU=sulfonylurea, TZD=thiazolidinedione



Limitations of GLP1 RA vs. Insulin Rx

e GLP1 RA * Insulin
* Gl side effects™ * Hypoglycemia*™
* Pancreatitis * Weight gain
contraindication * Need for frequent
* |Injection glucose monitoring (CGM
e Cost ideal for prandial insulin)

* Cost



Another Fact to Consider: The Cost of GLP1-RAs and other Non-Insulin Agents

Increase in costs from the launch
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Year Year Diabetes Care 2021 Apr; 44(4): 925-934.



GLP-1 RAs: Why They Make So Much Sense to Use With
Basal Insulin

Increased HGP

R and a cell dysfunction

Fixed-Ratio GLP1-insulin
|IGlar-Lixi
IDeg-Lira

Basal insulin: targets the

Liver to suppress HGP by

Reducing gluconeogenesis
and glycogenolysis

GLP1 RAs: improves B and a cell
function, delays gastric
emptying, suppresses appetite

Complemen-l'ar Actions

Advances in Therapy 2019; 36(2): 265-277.



Registration Studies: Fixed-Ratio Basal
Insulin-GLP1RA Combo
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Gough SC, et al. Lancet Diabetes Endocrinol 2014; Rosenstock J, et al. Diabetes Care 2016



IDeglira 100/3.6

100 units = 100 units degludec, 3.6 mg liraglutide

N

1. Recommended starting dose (receiving basal insulin): 16 units (16
units degludec, 0.6 mg of liraglutide)

2. Recommendation is to titrate up or down by 2 units every 3 to 4 days based
on SMBG

3. Pen delivers 10 units (10 units degludec, 0.4 mg liraglutide) to 50 units
(50 units degludec, 1.8 mg liraglutide)



IGlarLixi 100/33

For patients uncontrolled on a basal insulin dose of2:

T<30 Units/day 1230 Units/day T 60 Units/day
START AT 15 UNITS START AT 30 UNITS MAXIMUM
OF iGlarLixi '|00/31".|b OF iGlarLixi 100/33 DAILY DOSE
R L e L0 - - 4

5 mcg® 10 mcg® 20 mcg°®

Insulin glargine &

lixisenatide injection
100 Units/mL & 33 mcg/mL




Talking to Patients About Starting a GLP1RA

e Discuss advantages — great efficacy, weight loss, blood pressure
reduction

 Discuss CVD and probable renal benefits

e Discuss adverse events

* Nausea, other Gl adverse events; generally, resolves over time; consider in
the context of satiety



If A1C is > 10% on metformin monotherapy, with or
without ASCVD or CKD, the toxicity of the
hyperglycemia needs to be treated while awaiting
other drugs to take effect (not to mention the hassle
with the PA, patients finding out they can’t afford
the med when they get to the pharmacy, etc.)

Patient with type 2 diabetes

Adjusted incidence per 1000 person years (%)

Receiving metformin treatment
and

Has completed comprehensive
lifestyle education program

Hemoglobin A1¢ (HbA1c) level

I

HbA1¢ >9.0%-9.5% I.—}[ Consider basal insulin }

HbA;, <9.0%-9.5%
l ! SECOND-LINE

TUCDADICC

Why not just start basal insulin (or basal insulin with
a GLP1 RA) while on the steep part of the curve (and
avoid “clinical inertia”)?
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JAMA 2020;323:2419-20
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Advances: Basal Insulin

* The primary role of endogenous basal insulin secretion is to
fine tune lipolysis and hepatic glucose production in the
fasting state, especially overnight, while maintaining
sufficient glucose for brain function

* Goal of exogenous insulin with severe insulin deficiency

e Attempts to recreate constant, low levels of insulin
overnight and between meals which with the correct

dose will maintain euglycemia for 24 hours in the fasting
state



What is the
Correct Dose of
Basal Insulin?

* Traditional Teaching:
MDI: 50% basal/50%
prandial (T1D,
isocaloric diet)

e But what about T2D?

.

h



How to Dose Basal Insulin?

e BeAM factor = bedtime glucose — AM glucose

A+ BeAM factor: bedtime glucose is higher than AM glucose
* For example, mean HS BG = 200, mean FBG = 100, BeAM = 100

e A-—BeAM factor: bedtime glucose is lower than AM glucose
* For example, mean HS BG = 120, mean FBG = 180, BeAM = -60



BeAM in T2D

Adding basal insulin in T2D (N = 1401 and 553)
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BMJ Open Diabetes Res Care 2016;4:1-8



BeAM in T2D: Basal Insulin Only
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Basal Insulins

 Not all the same!

* NPH-occasionally used for severe dawn phenomenon in T1D, morning
steroids, more nocturnal hypoglycemia compared to analogues in
both T1D and T2D

* Glargine (U-100): most commonly used basal insulin
* U-300 glargine
* Degludec
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What About U100 Glargine vs. U300 Glargine?

pUsmL"

mg-kg™ smin’

mg-dL™"

25

15

10

2.5

2.0 4

1.5 +

1.0 A

0.5

0.0 -
120

110

100

a0

80 -

] J/ s.C. injection
20 4

M

—e— Gla-300 (0.35  0.08 U/kg)
—o— Gla-100 (0.28 + 0.07 U/kg)

Plasma Free Insulin

Glucose Infusion Rate

Time of day
20:00 02:00 08:00 14:00 20:00(h)
L 1 1 1 T 1 T 1 T 1 T 1 T 1 T 1 T 1 T 1 T ]
0 2 4 6 8 10 12 14 16 18 20 22 24

Time post-dosing (hours)

U300 lasts longer
than U100 BUT
requires about 15%
more in the dose

Diabetes Care 2019; 42(1): 85-92.



U-100 Glargine vs. Degludec/U-300 Glargine

 Degludec: consistently less hypoglycemia
U300 glargine: some but not all studies with less
hypoglycemia

* Bottom line: Degludec and U300 glargine are better
basal insulins than U100 glargine; as a rule of thumb if
you can get them, you should (especially for T1D)



Understanding Prandial Vs. Basal Insulin

* Prandial insulin

* Postprandially, 30% taken up by liver, the rest by skeletal
muscle




Understand PK vs. PD (lispro)
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Glucodynamic Principles (Analogue Pearl):
Prandial Insulin: Not as Rapid Acting as We Thought

Euglycemic Clamp Profiles

m Insulin Aspart

Regular Insulin
Glucose

Infusion Rate
(mg/kgemin)

0

Time (minutes)
0.2 IU/kg SQ

Diabetes Care 1999;22:1501-1506



PEARL 1: Timing (lag time) of Rapid-Acting Analog Insulin
Injection Alters PPG in Type 1 Diabetes Mellitus
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Pearl 1a: Lag Times Do Not Appear as Important in T2D as in T1D

16, - -O— - Placebo

—&— |Asp_0.04-30min
14 . - 0~ - |Asp_0.04-15min
—&— |Asp_0.08-30min

Plasma glucose (mmol/l
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Diabetes Research Clinical Practice 2008;80:293-298



Many Small Doses Instead
\ of One Large Depot

o (Analogue Pearl)?

6 Pearl 2: What About Giving




Insulin Aspart PK/PD: Dispersed Injection vs Single Injection
AP@home Consortium

Pharmacodynamics in T1D
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PK URLi, lispro,
aspart, fast-
acting aspart

Diabetes Obes Metab. 2020;22:1789-1798
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Lispro-aabc in T2D: PRONTO-T2D
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What is Another Tool to Reduce the After-Meal
Spike?

* Post-meal exercise:
reduces after-meal spike

* Pre-meal exercise: reduces
BOTH pre-meal and post-
meal glucose levels




Conclusions

* GLP1-RAs have been a tremendous benefit to people with diabetes
due to their ability to lower glucose and weight in addition to CVD
and probable renal benefits

* Although expensive (very), the cost of these agents to those with
insurance have not increased

* Gl side effects are usually but not always manageable.

* Fixed-ratio GLP1-RAs with basal insulin is an important tool to
remember



Conclusions

* There are many choices of basal insulin, all with slight differences, but
these agents should be started sooner than they currently are with

very high HbA1lc levels

* BeAM scores are an excellent tool to assess basal insulin dosing
* Prandial insulin choices have increased
* Patients need to learn about the various “pearls” on how to best use

these insulins
* In type 2 diabetes, dosing of prandia

insulins does not need to be

complex (compared to type 1 diabetes) and fixed doses with or

without corrections often works well.
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Patient Case - Introduction

You are seeing a new patient, a 54-year-old woman with 5 years of T2D
who has not seen a physician in 2 years before the pandemic. She takes
metformin monotherapy

She has no CVD but takes atorvastatin and lisinopril; her father died from
CVD and had an Ml at the age of 61 years old. Her BMl is 36.

She has since gained 12 pounds, and on metformin monotherapy her
HbA1c has increased from 7.1% to 11.2%.

What is the best option at this time?
A. Add dulaglutide
B. Add long-acting exenatide
C. Add bedtime glargine
D. Add bedtime glargine with mealtime lispro
E. Add the combination of insulin degludec and liraglutide



Patient Case - Continued

* The same patient was started on |IDeglira and after 6 months her
HbAlc improved from 11.2% to 8.3% at the highest dose (50 units
degludec, 1.8 mg liraglutide). Her BMI now is reduced from 36 to 34.

* Fasting and premeal glucose levels are generally in the low-to-mid-
100s, but after eating she is often in the mid-to-high 200s.

* What is the best option now?
A. mealtime lispro
B. pioglitazone
C. dapagliflozin
D. Change the liraglutide to semaglutide and take the degludec separately
E. Invest in a pharmaceutical mutual fund



Patient Case - Conclusion

 This same patient wants to start an exercise program of fast walks
alternating with swimming. What is the best time of day for her
exercise?
A. In the morning before breakfast
B. Immediately after dinner when her blood sugars are highest
C. In the middle of the afternoon
D. At bedtime



